Role of Met93 and Thr96 in the lid hinge region of Rhizopus chinensis lipase.
We engineered Rhizopus chinensis lipase to study its critical amino acid role in catalytic properties. Based on the amino acid sequence and three-dimensional model of the lipase, residues located in its lid hinge region (Met93 and Thr96) were replaced with corresponding amino acid residues (Ile93 and Asn96) found in the lid hinge region of Rhizopus oryzae lipase. The substitutions in the lid hinge region affected not only substrate specificity but also the thermostability of the lipase. Both lipases preferred p-nitrophenyl laurate and glyceryl trilaurate (C12). However, the variant S4-3O showed a slight decline in activity toward long-chain fatty acid (C16-C18). When enzymes activities decreased by half, the temperature of the variant (45 °C) was 22 °C lower than the parent (67 °C), probably substantially destabilized the structure of the lid region. The interfacial kinetic analysis of S4-3O suggested that the lower catalytic efficiency was due to a higher K m* value. According to the lipase structure investigated, Ile93Met played a role of narrowing the size of the hydrophobic patch, which affected the substrate binding affinity, and Asn96Thr destabilized the structure of the lipase by disrupting the H-bond interaction in the lid region.